Grafts of fetal locus coeruleus neurons in rat amygdala-piriform cortex suppress seizure development in hippocampal kindling.
Hippocampal kindling was investigated in rats with a 6-hydroxydopamine-induced lesion of the forebrain catecholamine system after implantation of neural tissue from the fetal locus coeruleus region either bilaterally into the amygdala-piriform cortex (i.e., distant to the kindling site) or unilaterally into the hippocampus (close to the kindling site). Lesioned animals with either sham grafts or control grafts consisting of fetal striatal tissue showed a kindling rate much faster than that of normal controls. In contrast, in rats with bilateral locus coeruleus grafts in the amygdala-piriform cortex (implanted at three sites) the development of seizures was similar to that of controls and significantly slower than that in lesioned animals with sham grafts. All these animals had bilateral surviving grafts with a mean of 125 noradrenergic cells per implantation site. In the animals with locus coeruleus grafts in the stimulated hippocampus the kindling rate did not differ from that in the lesioned animals with control grafts. Most of these animals had large surviving grafts and showed a dense noradrenergic reinnervation of the implanted hippocampus. The present findings indicate that grafting of fetal pontine tissue (rich in noradrenergic neurons) to a site distant to the stimulation focus, but important for the generalization and spread of seizures, can retard the development of seizures in hippocampal kindling. Together with the data of our previous report this study also indicates that noradrenergic reinnervation of both hippocampi is important for the seizure-suppressant action in hippocampal kindling of locus coeruleus grafts implanted in the hippocampus.